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Section 1: General Materials and Methods
The TPPB ligand was prepared according to the literature method S1-S2 and all other chemicals for the synthesis of 537-MOF were obtained commercially. The DMSO and DMF were used without further purification and the amidine substrates were prepared according to the literature method. S3 All reactions and manipulations were carried out under air atmosphere. The solvents were obtained commercially and used as received. Column chromatography was performed on silica gel (300400 mesh). Elemental analysis (C, H and N) was performed on a
Vario EL III Elementar analyzer. IR spectrum was measured on a Bruker Tensor 27 OPUS FT-IR spectrometer with KBr pellet in 4000-400 cm -1 region. Thermogravimetric analysis (TGA) curves were recorded on a Perkin-Elmer Diamond SII thermal analyzer from room temperature to 800 °C with a heating rate of 10 °C min -1 under nitrogen atmosphere. Powder X-ray diffraction (PXRD) patterns were taken on a Rigaku (model Ultima IV) diffractometer, equipped with a Rigaku D/teX ultrahigh-speed position sensitive detector and Cu-Kα X-ray (40 kV and 40mA). The intensity data were collected in the step-scan mode with the scan rate of 2 °/min and step size of 0.02°. Inductively coupled plasma mass spectroscopy (ICP-MS) analysis was conducted using a Perkin-Elmer ELAN 9000 instrument after degradation of the sample in HNO 3 . Gas adsorption isotherms were taken on a Belsorp-Max automatic volumetric sorption apparatus under ultrahigh vacuum in a clean system. Ultrahigh-purity-grade N 2 , C 2 H 2 , and He gases (> 99.999%) were used in all measurements. The experimental temperatures were maintained by temperature-programmed water bath (at 273 and 298 K) and liquid nitrogen (at 77 K). 1 H, and 13 C were recorded on a 600 or 400 MHz Bruker NMR spectrometer in CDCl 3 using tetramethylsilane (TMS) as the internal standard. High resolution mass spectrometer (HRMS) data were obtained with Micromass HPLC-Q-TOF mass spectrometer.
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Section 2: Synthesis and Characterization for TPPB 5-(4-aminophenoxy)benzene-1,3-diol A was prepared following published procedures or with appropriate modifications. A (21 g, 96.7 mmol) and (E)-N'-((E)-(dimethylamino) methylene)-N,N-dimethylformohydrazonamide B (63.0 g, 290.1 mmol) were dissolved in pyridine (60 mL). The mixture was heated at 130 o C with stirring for 18 h until the reaction was complete as determined by TLC. The excess pyridine was removed under reduced pressure, and then dumped into water (1000 mL). The mixture was stirred for 1 h and kept over night.
Work-up was performed by filteration and subsequent washing with water. The target product C was achieved by recrystallization from EtOAc below 10 o C. C (21 g, yield: 81%). . IR spectra for 537-MOF.
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Section 4: Single-Crystal X-Ray Crystallography
Crystal data for 537-MOF was collected on a SuperNova diffractometer with Cu-Kα radiation (λ = 1.54178 Å) at 294(2) K. Multi-scan absorption corrections were taken with the CrysAlisPro program. S4 Empirical absorption corrections were performed with spherical harmonics implemented in SCALE3 ABSPACK scaling algorithm. The structures were solved by direct methods and all non-H atoms were refined anisotropically by the full-matrix least-squares method with the SHELXTL crystallographic software package. S5-S6 All H atoms were located in calculated positions and treated in subsequent refinements as riding atoms. Attempts to locate and model the highly disordered solvent molecules in the void of 537-MOF were unsuccessful. Thus, the SQUEEZE routine, a part of the PLATON software package S7 was applied to calculate the disorder areas and remove the diffraction contribution to give a set of solvent free diffraction intensity. The chemical formula of 537-MOF was determined based on crystal data combined with the results of elemental and thermogravimetric analysis. Crystallographic data and structural refinement details for 537-MOF were summarized in Table S1 .
A comparison of the selected bond lengths and angles for 537-MOF was listed in Table S2 and Table S3. S7 Table S1 . Crystal data and structure refinement for 537-MOF. Symmetry transformations used to generate equivalent atoms. 1 -x, 2 -y, -z; (Fig. S2 ).
Compound reference 537-MOF
2 + x, 1 + y, -1 + z; 3 -x, 1 -y, 1 -z; 4 -x, 2 -y, 1 -z; 5 2 -x, 1 -y, 1 -z; 6 2 -x, 2 -y, 1 -z; 7 + x, -1 + y, 1 + z.
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The thermogravimetry curves show that the as-synthesized samples lose the guest solvent molecules within the range 60-260 o C, above which pyrolysis of the host framework occurs (Fig. S3) . was stirred at room temperature for 5 min, to which amidine (0.25 mmol) was added. The mixture was stirred at 100C under air atmosphere for 24. After cooling to room temperature, solvents were evaporated and the oily residue was purified by column chromatography on silica gel with petroleum ether/ethyl acetate (polarity from 10:1 to 2:1). 138.8, 132.5, 130.9, 130.8, 129.4, 129.3, 128.7, 128.0, 127.0, 123.6, 122.6, 114.4, 20. 2. 4, 144.1, 137.5, 134.8, 131.8, 130.5, 129.9, 129.8, 126.5, 122.9, 121.9, 119.4, 111.7, 21 .5. 8, 132.0, 131.9, 130.2, 129.7, 129.7, 129.3, 129.2, 129.0, 128.8, 128.0, 126 2, 149.4, 143.1, 135.1, 131.8, 130.2, 122.6, 122.0, 121.4, 118.9, 118.4, 112.6, 112.4 9, 153.8, 137.6, 133.3, 131.8, 131.3, 130.1, 129.97, 129.96, 129.7, 129.0, 126.5, 125 .1, 21.5. 81, 153.08, 137.61, 133.38, 131.82, 130.87, 130.19, 130.00, 129.78, 129.74, 129.14, 129.06, 126.53, 21.45 . 136.5, 129.9, 129.4, 128.5, 113.5, 109.8, 109.6, 101.4, 55.9 . 149.8 (dd, J = 239.5, 56.7 Hz), 145.2, 140.4, 137.0, 130.6, 130.1, 129.4, 126.6, 105.7, 103.2, 99 
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Section 7 Characterization of Benzimidazoles
2-(m-tolyl)-1H-benzo
2-(o-tolyl)-1H-benzo
2-(2-(trifluoromethyl)phenyl)-1H-benzo
5-fluoro-2-(2-(trifluoromethyl)phenyl)-1H-benzo
2-(4-chlorophenyl)-
5-methoxy-2-(4-(trifluoromethyl
